This study analyzed survey responses from 141 teachers of students with visual impairments who shared their experiences about the implementation of Unified English Braille (UEB). Methods: Teachers of students with visual impairments in the United States completed an online survey during spring 2016. Results: Although most respondents knew if their state had a UEB transition plan, few participated in its development. Half attended workshops to learn about word-based UEB, but few attended workshops about math-based UEB. They believed their students would be successful in transitioning to word-based UEB but were less sure about their transition to math-based UEB. Discussion: The teachers believed they were more confident in their own skills and their students' future success with word-based UEB compared to math-based UEB. Additional clarification on the relationship between math-based UEB and the Nemeth Braille Code for Mathematics and Science Notation (hereafter, Nemeth code), an increased capacity of math-based UEB training, and clear instruction for high-stakes testing were considered to be urgent issues among these teachers. Implications for practitioners: Issues concerning the implementation of UEB in the United States will continue to challenge the field of visual impairment for the next several years. Although many teachers of visually impaired students had knowledge of word-based UEB and resources for its implementation, as of January 4, 2016, few were prepared to teach math-based UEB. As the United States is maintaining the Nemeth code, future studies, workshops, and the development of resources are needed to ensure braille users have the knowledge and materials they need in order to be literate in all aspects of UEB.
Since the initial use of braille in the United States in the late 1800s, ease of its use, different levels of contractions, and adoption of codes have long been discussed and sometimes debated (Irwin, 1955; Lorimer, 1996) . The country's literary code has undergone various revisions due to its "living language" nature of keeping pace with standards of print (D'Andrea, Wormsley, & Savaiano, 2014; Jolley, 2005) . Likewise, expressing mathematical and scientific notations in braille has also evolved from initially using the Braille Mathematical Notation code (also known as Taylor code) in the early 1900s to the Nemeth Braille Code for Mathematics and Science Notation (referred to as "Nemeth code" for the remainder of this article) by mid-century (Navy, 1991) . Although the Nemeth code adopted fewer changes compared to literary braille, by the 1980s discussions about ambiguity among various codes used in the United States were beginning to emerge (Cranmer & Nemeth, 1991; Jackson, Bogart, & Caton, 1993) .
The concept of a unified braille code was first discussed by the Braille Authority of North America (BANA) (Bogart, Cranmer, & Sullivan, 2000) . The intent for a unified braille code was to allow for continuity among English-speaking countries and to accommodate the use of technology in the production of braille. The added complexity of reading and writing braille due to changes in the English language and access technology were also contributing factors (BANA, 2011 (BANA, -2012 .
In response to this challenge, a group of experts composed of braille users, transcribers, researchers, and teachers, through the leadership of the International Council on English Braille (ICEB), began work to develop a unified braille code (Bogart et al., 2000) . This code, later known as Unified English Braille (UEB), was adopted in 2004 by the ICEB. English-speaking countries each determined if they would adopt UEB and then set an implementation date (D'Andrea, 2015) . After close examination, Canada determined that UEB was "useful" for mathematics and technical materials and adopted it (Marshall & Holbrook, 2015) . In 2012 the United States adopted UEB and set an implementation date of January 4, 2016 4, (D'Andrea, 2013 . Although the ICEB Fifth General Assembly-which took place in Johannesburg, South Africa, in May 2012-resolved to continue studying worldwide outcomes of UEB implementation, research on this topic remains limited . To date, only Australia and New Zealand have reported implementation outcomes that showed that UEB was logical and understandable for students (White, 2011) .
It is ironic that the United States was one of the last ICEB countries to adopt UEB, since initial discussion of a unified code originated within this country. Reasons behind the lengthy debate are rooted in academic approaches as well as in perceptions. D 'Andrea et al. (2014) noted that the process for adopting UEB in the United States was widely debated due to lack of agreement on using the new code for mathematics and science (Gerber & Smith, 2006; Nemeth, 2004) . Proponents of Nemeth code remained concerned that UEB was not suitable for easy computer translation and that it was not capable of rendering mathematics equations and technical materials into tactual format effectively (Nemeth, 2004) . Those in favor of no longer using Nemeth code and using only UEB suggested that UEB allows seamless integration of literary and mathematics symbols. UEB eliminates ambiguity of symbol use: for example, dots 3-4-5-6 is only a numeric indicator in UEB (Holbrook & MacCuspie, 2010) .
Although efforts have been made to summarize the process of developing UEB (D'Andrea, 2015) , advantages and disadvantages of UEB (Bogart et al., 2000; Cranmer & Nemeth, 1991; Nemeth, 2004) , and changes of rules and symbols from English Braille, American Edition (EBAE) to UEB (Holbrook & D'Andrea, 2014) , the perception of teachers of visually impaired students about the transition from EBAE to UEB has not been documented. Furthermore, ways in which these teachers were supported through the transition process and what resources were provided to them have not been studied.
The present study sought to gather information about the experiences of teachers of visually impaired students in preparing for and carrying out the implementation of UEB in the United States. Data about their involvement in their state implementation plans, training in UEB, resources for teaching UEB, availability of transcribers to prepare materials in UEB, and personal beliefs were gathered.
Methods
An online survey containing 17 sections and 126 questions was administered through Survey Monkey. The survey items were reviewed by four expert teachers of visually impaired students, two of whom also taught university-level braille courses. The study was approved by the Human Subjects Protection Program at The University of Arizona. The survey was open for six weeks in the spring of 2016. E-mails advertising the study were posted on electronic mailing lists in the field of visual impairment and placed on Facebook group pages that pertained to visual impairment. Informed consent was obtained from all study participants who chose to complete the online survey.
The terms word-based UEB and mathbased UEB were used throughout the survey and the following definitions, developed by the authors, were provided to the study participants. Word-based UEB was defined as "the UEB code components such as contractions, punctuation, and typeform indicators one typically uses when preparing written material students use in classes other than mathematics and science. This material is 'non-technical.'" Math-based UEB was defined as "the UEB components such as signs of operation and comparison, algebraic expressions, and symbols used in geometry. These symbols are typically used when preparing written material for students in mathematics and science classes. This material is 'technical material.'"
Results
This section reports the results from the survey of teachers of visually impaired students, which received responses from 141 participants. Frequencies were calculated for each question. Not all participants answered each question. Table 1 reports the demographic data of the teachers of students with visual impairments. The teachers were from 28 U.S. states, with the most being from Arizona (n ϭ 14), Colorado (n ϭ 14), and California (n ϭ 13). They had attended 36 universities, with the highest number attending the University of Northern Colorado (n ϭ 14), the University of Arizona (n ϭ 13), Northern Illinois University (n ϭ 10), Illinois State University (n ϭ 9), Florida State University (n ϭ 7), and California State University, Los Angeles (n ϭ 7).
DEMOGRAPHIC DATA

UEB STATE TRANSITION PLAN
Teachers of visually impaired students were asked if their state had a UEB transition plan. Of the 141 who responded, 107 said their state did have a plan, 10 said it did not, and 24 were unsure. Participants were asked how they got information about the state UEB plan, and multiple responses were allowed. Seventyseven individuals reported that they learned about it from conferences, workshops, or professional development events; 73 through state electronic mailing lists; 34 from the state consultant in visual impairment; and 17 from special education directors. Only 34 respondents participated in the development of their state's transition plan for UEB, with 18 attending stakeholder meetings, 16 reviewing the plan and providing feedback, 10 completing a survey, and 6 assisting in the actual writing of the plan.
When asked to share their thoughts about their state's transition to UEB, comments varied widely on what was occurring in the state. Overwhelmingly, participants felt there were unanswered needs. One teacher said, UEB implementation in our district is on a case-by-case basis depending on the student and their learning pace. It is felt that, generally speaking, there will be an overlap period between EBAE and UEB during transition. There has been quite a bit of frustration while we (as a department) try to decide how to best teach our current students the [UEB] changes. This greatly impacts older students who are fluent in EBAE. There does not seem to be much available ready-made curriculum to help these students learn the new UEB code.
Another said, Our state did a nice job of creating videos to educate parents and administrators of the changes. Our educational resource center staff led the charge in the transition to UEB, and the prison braille program was quickly trained. Unfortunately, we do not have transcriptionists available on the local level.
LEARNING UEB ONESELF AND RESOURCES FOR UEB
When asked about the BANA website, 116 (87.2%) of 133 participants reported they had visited the website in the last year. The teachers were provided with a list of options for learning word-based UEB and were asked to select as many as applied. Sixty-two had not completed any formal training for word-based UEB. The most frequently used way to learn wordbased UEB was the Hadley School for the Blind's Transition to Unified English Braille course (2015) (n ϭ 41), followed by RIDBC's (Australia) UEB Online Course (n ϭ 18), Northern Illinois University's UEBOT course (n ϭ 7), the National Library Service's braille transcription course (n ϭ 6), CNIB's Transcriber's UEB Course (n ϭ 3), and the Wisconsin Center for the Blind's Introduction to UEB (n ϭ 2).
When asked about the resources they used during the transition for learning word-based and math-based UEB, 8 teachers reported that no resources were used for word-based UEB, and 32 indicated none were used for math-based UEB. The most frequently listed was selfstudy (n ϭ 108 word-based, n ϭ 63 mathbased); followed by informal meetings with colleagues (n ϭ 66 word-based, n ϭ 17 math-based); in-service classes or workshops (n ϭ 54 word-based, n ϭ 28 math-based); university instructors (n ϭ 18 word-based, n ϭ 14 math-based); teachers of visually impaired students' preparation programs (n ϭ 10 wordbased, n ϭ 7 math-based); and electronic mailing lists, social media, or websites (n ϭ 54 word-based, n ϭ 28 math-based). Sixty-six teachers provided at least one electronic mailing list or website they utilized. Frequently mentioned resources included the BANA website, the Paths to Literacy website, state electronic mailing lists, and the Association for Education and Rehabilitation of the Blind and Visually Impaired (AER) electronic mailing lists.
The authors defined a workshop as "3 or more hours of instruction involving information and practice of new content. During the workshop one has opportunities to practice new content, receive feedback, and participate in discussion." Workshops about word-based UEB were attended by just over half of the participants (n ϭ 73), while only one-fifth (n ϭ 30) of teachers of visually impaired students attended math-based UEB workshops. Workshops were most frequently sponsored by state departments of education (n ϭ 37 word-based, n ϭ 11 mathbased); followed by workshops held in conjunction with national conferences (n ϭ 23 word-based, n ϭ 0 math-based); and state-level conferences (n ϭ 23 wordbased, n ϭ 11 math-based). The UEB workshop attendees were given a list of topics and asked how well each was covered within the workshop. Responses included really well, adequately, and not well. The responses were assigned a value of 3 to 1, respectively, and means were obtained. These data are reported in Table 2 .
Participants were asked to whom or where they go with questions and concerns regarding UEB. They could check more than one option, including fellow teachers of visually impaired students (n ϭ 50 word-based, n ϭ 60 math-based); BANA (n ϭ 45 word-based, n ϭ 0 mathbased); national or international electronic mailing lists (n ϭ 27 word-based, n ϭ 30 math-based); braille transcribers (n ϭ 26 word-based, n ϭ 29 math-based); state consultants (n ϭ 19 word-based, n ϭ 21 math-based); university braille course instructors (n ϭ 18 word-based, n ϭ 15 math-based); faculty at university personnel preparation programs (n ϭ 18 word-based, n ϭ 15 math-based); social media (n ϭ 3 word-based, n ϭ 11 mathbased); adults who were braille readers (n ϭ 3 word-based, n ϭ 3 math-based); and adult service providers (n ϭ 1 wordbased, n ϭ 1 math-based). One participant reported no consulting resources for word-based UEB, while 32 participants reported using no consulting resources for math-based UEB.
MATERIALS FOR TEACHING STUDENTS UEB
Teachers of visually impaired students were asked to indicate materials they used to teach word-based and math-based UEB to their students. More than one response was permitted. Items selected were materials from conferences and workshops (Howse, Riessen, & Holloway, 2014) (n ϭ 9 word-based, n ϭ 6 math-based); teacher-made materials (n ϭ 19 wordbased, n ϭ 29 math-based); materials from the Hadley School for the Blind's Transition to UEB course (Hadley School for the Blind, 2015) (n ϭ 31 word-based, n ϭ 11 math-based); and The Hitchhiker's Guide to UEB Mathematics (UEB Curricula Support Writing Group, 2013) (n ϭ 10 math-based).
BELIEFS AND PERCEPTIONS
Participants were provided with a list of 30 statements (see Table 3 ) and asked to rate them on a 5-point Likert-type scale from strongly disagree to strongly agree. The higher the mean, the higher the rate of agreement with the statement. Statements were grouped into six categories, as shown in Table 3 . Three statements did not fit within any of the six categories. Independent sample t-tests were conducted to determine if there was a difference in ratings for those participants whose state had a UEB transition plan and for those who were unsure if their state had a plan or knew their state did not (see Table 4 ), and for participants who reported attending a word-based UEB workshop and those who did not (see Table 5 ). There were significant differences in belief statements for skills, students' successes, administration, and family understanding between those who lived in a state where a UEB transition plan was proposed and those who were unsure if their state had a plan or knew their state did not have any plan. When the same groups of belief statements were examined for participants who attended word-based UEB workshops and those who did not, there were significant differences in those belief statements for my skills, my students' success, my administration, assessment, and family understanding.
Discussion
This study examined the experiences and beliefs of 141 teachers of visually impaired students related to the implementation of UEB in the United States.
STATE TRANSITION PLANS
Since these teachers are on the "front lines," it is important that they actively participate in the decision-making process and transition to UEB at their state level. Less than a quarter of them participated in the development of their state's UEB transition plan.
AVAILABILITY OF TRAINING AND RESOURCES
The number of teachers who attended UEB word-based workshops was 72, while attendance for math-based workshops was only 29. One teacher reported, "It is very difficult to incorporate the UEB and Nemeth code rules. Not a lot of resources are available at the state level for support or instruction." Another participant discussed the lack of state-wide coordination about math-based UEB: "I think my state needs to step up and give direction to teachers of visually impaired students throughout the state. I feel as if there is no leadership on this point." It is not surprising that participants were concerned about ways that math-based UEB and Nemeth code are being used differently by different states.
Half of the participants attended workshops focused on word-based UEB, while only 20% attended workshops focused on math-based UEB. Content covered in the word-based workshops was viewed as covered really well or adequately by more than 80% of respondents for each topic (for example, elimination of contractions, typeform indicators). Similarly, when content was covered in math-based UEB Table 4 t-test results for teachers of visually impaired students based on state UEB transition plan. workshops approximately 70% of participants found the mathematics content typical in elementary and middle school to be really well or adequately covered. Content related to higher-level mathematics (for example, radicals, functions) was not covered as thoroughly as content for earlier-level mathematics. Lack of training opportunities for mathbased UEB amplified frustration among teachers of visually impaired students who were actively seeking ways to learn and to teach math-based UEB. They reported fewer available resources for learning math-based UEB. Only 36% had access to a math-based UEB transcriber.
Materials used by these teachers for the instruction of word-based UEB were most frequently obtained from conferences or workshops they had attended, while materials for math-based UEB were most frequently teacher-made. The lack of any comprehensive curricula or materials for either word-based or math-based UEB is of concern. Materials used by teachers of visually impaired students at in-service training sessions are not equivalent to materials that are effective for students learning UEB as their There was a high rate of agreement by participants that information on the BANA website is helpful to teachers of visually impaired students. Continued updates by BANA of materials, state implementation plans, and other resources promote increased knowledge for these teachers. Technology for producing braille is ever-changing, and having upto-date information on functions and features of common braille translation software and technology (Duxbury and BrailleBack, for example) is imperative so that the time of these teachers and transcribers is used efficiently.
BELIEFS OF TEACHERS OF VISUALLY
IMPAIRED STUDENTS
The teachers believed they were more confident in their own skills and their students' future success with word-based UEB compared to their own skills in math-based UEB and their beliefs about their students' future success with mathbased UEB. It is noteworthy that 90% of them believed their students will make a successful transition to word-based UEB, while only 38% believed their students will do so for math-based UEB. Likewise, only 46% believed their students will benefit from using math-based UEB, whereas 83% believed their students will benefit from using word-based UEB.
Belief statements were put into six groups: my skills, my students' success, my administration, assessment, materials for students, and family understanding. Teachers whose states had a UEB transition plan had significantly higher ratings for statements at the p Ͻ .05 level in all areas but assessment. States with an established UEB transition plan potentially have more opportunities and resources to support teachers of visually impaired students in developing their own UEB skills.
AVAILABILITY OF ASSESSMENTS
Only 30% of the respondents suggested their students were prepared for highstakes testing using word-based UEB, and only 13% for math-based UEB. These data are not surprising, because there has been little information available about the codes and time lines for state and national assessments.
NEMETH CODE VS. MATH-BASED UEB
It was beyond the scope of this study to determine the status of math-based UEB or Nemeth code in a participant's state at the time the survey was completed. Only a fifth of the participants believed that "there is a clear plan in my district, school, or agency to transition students to math-based UEB." Few believed that "families of my students understand the implications of what math code their child will use in math and science classes." Regardless of the code used, teachers of visually impaired students need to provide instruction to students so they can access material in their mathematics and science classes. Leaving the decision to parents, school administrators, and other personnel who are not familiar with braille codes and the complexities of obtaining instructional and assessment materials is not a sound educational practice.
LIMITATIONS
This study had several limitations. Data were self-reported, and no verification of teacher responses was obtained. It is probable that those completing the survey were interested in the topic of UEB and therefore took the time to complete the survey. Since the survey was advertised on electronic mailing lists and social media, it is possible that those who responded differed in their experiences from those who did not use these communication tools. Because all 50 states implemented UEB in their own unique ways, opportunities for these teachers to learn UEB, access resources, and gather information about high-stakes testing varied considerably. Not all teachers had the same level of information or access to training or to materials. Due to the large number of t-tests run (see Tables 4 and 5) it is possible that a type 1 error occurred, thus caution needs to be used when interpreting the results of the t-tests.
IMPLICATIONS FOR THE FUTURE
This study is a beginning step to understanding the implementation of UEB in the United States. Repeating this study in a year or two to determine the changes in experiences and beliefs of teachers of visually impaired students will be valuable for understanding UEB implementation. Although BANA made the decision for the United States to adopt UEB in late 2012, it is clear from these data that not everything was in place for a seamless implementation of UEB on January 4, 2016. Clear guidelines and materials that address the use of Nemeth code and UEB continue to be necessary. Trained and available transcribers who know UEB and can produce accurate materials for both instruction and assessment are needed. Finally, opportunities for continued training and additional resources and curricula for math-based UEB need to be made available.
